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EXECUTIVE SUMMARY

The National Distress System (NDS) Modernization Project envisions replacing/modernizing the
present VHF-FM based system with an integrated state-of-the-art commercial/government-off-
the-shelf (COTS/GOTS) or non-developmental item (NDI) solution. As part of this effort,
internal and external customer/user requirements were validated and analyzed as written in the
draft Preliminary Operational Requirements Document (PORD). This was accomplished with
site visits, in person interviews, telephone interviews, written surveys, and a Commerce
Business Daily (CBD) announcement soliciting comment. In the interview/survey stage,
responses were solicited that resulted in one of three determinations for a requirement (critical,
useful, or non-essential).

The Coast Guard through NDS is providing a service that is desired and required by the public.
There is support in the Coast Guard for a modernization project that would substantially improve
and expand NDS services.

Critical Requirements

Results and analysis showed that the draft (PORD) contains the critical and useful requirements
for the NDS modernization. The following table is the list of requirements that were adjudged
from the project analysis to be critical to NDS. (See Section 3.13.1, which also includes the
complete list). A short description of the requirement is included.

Generally 75% of the applicable question responses were in the critical area. In some cases
those criteria were modified when consensus of questionnaire comments indicated another
conclusion.

Ref. PORD Question Requirement

No. Reference Interview

1 LA 11.20 Allow command and control of responding facilities for all
operational missions that occur in coastal areas.

2 l.A. 11.4. Receive maritime distress and emergency response alerts.

3 [LA. 11.17. Will provide communications between CG resources,
customers, and partners.

4 I.A. 11.6.b Some localized areas require a greater system availability, up to
99.9%, to meet local mission requirements (e.g. VTS).

5 1.B. 11.4. Provide coastal maritime distress and emergency response
alerting.

6 1.B. 1.7. Depending on the alternative selected, the system must provide
a continuous guard on distress and calling frequencies.

7 I.B. 11.17. Provide C3 between the CG and Partners.

8 LA, 11.31. The system design must address component and system
obsolescence and allow for future upgrades.

9 IL.E 11.33 The system’s design must be field repairable to the
assembly/subassembly level.

10 IL.E. 11.32. The system's design must provide self and remote access
diagnostics for maintenance functions that are to be performed
by Coast Guard personnel.

11 I.E. [1.32.a. |Diagnostics should include diagnostic self-tests.

12 I.E. 11.32.b. |Diagnostics should include automated system monitoring.

13 I.F. B.2. The system must remain operable through a category four
hurricane, or comparable typhoon.
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Ref.
No.

PORD
Reference

Question
Interview

Requirement

14

I.F.

B.2.

The system must remain operable continuously in the
temperature, barometric pressure, and humidity ranges found in
all coastal areas of Alaska, Hawaii, Guam, Caribbean, and
continental U.S. in addition to the Great Lakes region and U.S.
internal river system.

15

I.G.

11.28.

The system design must not introduce undue operator fatigue
during extended usage over a 12 hour period every 24 hours.

16

I.G.

11.29.

For mobile assets, system equipment components must be
usable with personal environmental protection equipment (e.g.,
gloves and helmets).

17

I.G.

11.30.

For mobile assets, system equipment components must be
usable by operators in all operating environments (e.g.,
explosive and hazardous).

18

I.G.

11.33.

(A goal of) This acquisition is to minimize required preventative
and casualty response maintenance performed by Coast Guard
technicians and contract personnel.

19

I.G.

11.33.

The system must be safe to maintain using accepted/approved
maintenance practices.

20

lLA.

11.27.

The system will function in surface resources that operate within
the following environmental ranges: elevation 0 to 3350 meters
above sea-level; temperature -30 to +50 degrees Celsius;
windspeed 0 to 135 kts; humidity 0 to 100%; and barometric
pressure 880 to 1080 mb.

21

lLA.

11.30.

Equipment installed on mobile platforms or detachments must
function in all their operating environments; this includes
hazardous (e.g., explosive, surf, and temporary submersion)
environments.

22

I.B

1.20.

NDS will allow command and control of Coast Guard facilities
responding to the scene.

23

l.B.

11.9.

NDS will receive first alert notifications from mariners and
mobile resources of the CG and other federal, state, and local
agencies.

24

l.B.

[1.19.

NDS will provide follow-on communications to obtain additional
information and coordinate on scene operations.

25

l.B.

[1.14.

NDS will enable the CG to contact mariners and potential
response resources in the area of concern to notify them of the
situation and request assistance, as appropriate.

26

l.B.

11.17.

NDS will provide communications between CG units and the
service's customers and partners.

27

l.B.

[1.24.b.

NDS must provide accurate position information.

28

l.B.

11.40.

The system must be capable of providing the ability to protect
communications with and between CG resources and units of
other governmental agencies.

29

l.B.

11.35.

All communications must be recordable for immediate
retrieval/playback.

30

[.B.

11.36.

The system must provide long-term archival.

31

l.C.

I.11.

The system must provide C3 and interoperability with other
federal, state, and local agencies.

32

1.D.1

11.4.

The system must receive distress and emergency response
alerts.

33

1.D.1

I1.6.a.

The replacement system is required to have an average
availability for critical functions of at least 99.5% over a monthly
period within a specified geographic area.
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Ref. PORD Question Requirement

No. Reference Interview

34 .D.1 11.17. The system must provide timely communications (voice and
data) between CG forces and its customers and partners in all
required areas.

35 .D.1 11.33 The system must be operable, maintainable, and logistically
supportable within the planned funding base.

36 [.D.2 I1.24.b | The system must provide position location.

37 .D.2 11.30. The system must be safe to operate in all expected operating
environments.

38 11.D.2 11.35 The system must provide a communications record.

39 11.D.2 11.36 The system must provide a time stamp.

40 .D.3 11.28. The system must consider human factors during system
integration.

4 .D.4 11.18. The system must allow adaptation to future regulatory and
technological changes in telecommunications.

42 .D.4 1.12. The system must effectively interface with the rest of the CG's
telecommunications system.

43 IV.A1 1.11. The system must provide voice and data communications
between shoreside and mobile CG resources and detachments,
mariners, and other federal, state, and local agencies.

44 IV.A.2 .1 The system must provide information dissemination.

45 IV.A.2 1.4. The system must receive distress and emergency response
alerts.

46 IV.A.3 [1.24.b. |The system must passively determine absolute and relative
position of calling unit.

47 IV.A.5 11.35. The system must record, time stamp, and allow the instant
playback of communications.

48 IV.A.6 11.37. The system must protect sensitive information, and allow
protection of classified information as appropriate, with requisite
level of security.

49 IV.A.6 11.40. The system must protect sensitive information, and allow
protection of classified information as appropriate, with requisite
level of security.

50 IV.A.8 .15 The system must provide sufficient voice and data
communications capacity to support multiple operations in the
same or different geographic areas.

51 IV.A.8 .16 The system must provide sufficient voice and data
communications capacity to support multiple operations in the
same or different geographic areas.

52 IV.B.10 11.23. The system must allow receipt of vessel movement reports via
Automatic Dependent Surveillance (ADS) systems in selected
areas.

53 IV.B.11 11.35. The system must record and time stamp communications for
instant playback.

54 IV.B.11 11.36. The system must allow recorded communications to be
archived for future reference.

55 IvV.B.12 1.12. The system must provide an interface to the rest of the CGTS
that is transparent to the user.

56 IV.B.13 11.13. The system must provide standard interface for connection to
existing/planned information processing equipment for data
transfer.

57 IV.B.14 11.41. The system must be capable of protected control of

communication equipment from a remote site.
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REQUIREMENT

Ref. PORD Question Requirement

No. Reference Interview

58 IV.B.15 11.21. The system must automatically select the appropriate
communications protocol based on mode/method of
communications (e.g. duplex if duplex mode/channel of
communication is selected).

59 IV.B.17 11.42. The system must provide time-out capability to prevent
unnecessary or unwanted transmissions (e.g., stuck key).

60 IV.B.19 11.32. The system must provide for remote and local system
monitoring of critical and major system components.

61 IV.B.3 11.15. The system must provide sufficient voice/data transmission
capacity for the transfer of operational information/data reports.

62 IV.B.3 11.16. The system must provide sufficient voice/data transmission
capacity for the transfer of operational information/data reports.

63 IV.B.4 11.40. The system must, throughout the area of coverage, provide
protection for the transmission of sensitive but unclassified
(SBU) information using standardized encryption techniques.

64 IV.B.5 11.37. The system must allow protection of classified information (up
to secret).

65 IV.B.5 11.38. The system must provide necessary interfaces for connection of
encryption equipment.

66 IV.B.5 11.38. The system must support the transmission of information
encrypted using standard encryption formats.

67 IV.B.6 11.39. The system must detect/receive both clear and encrypted
transmissions despite mode (clear or encrypted) of operation.

68 IV.B.7 [I.24.a. |The system must, throughout the area of coverage, determine
position of caller within 2 nm of calling location; a goal is to
determine position within 0.1 nm.

69 IV.B.8 11.25. The system must, allow correlation of position location
information and other communications, both live and recorded.

70 IV.B.9 11.10. The system must provide digital selective calling (DSC) services
in accordance with the Global Maritime Distress and Safety
System (GMDSS) in selected areas; system-wide
implementation of DSC is required if an alternative using VHF-
FM marine radio is selected.

71 IV.D.1 11.8. Mobile resources are required to maintain a communications
guard on distress and calling frequencies when engaged in
communications.

72 IV.D.2 II.24.a. |For selected shore facilities, the system must meet the position
accuracy requirement detailed in Section IV.B of the PORD.

73 IV.D.2 [1.24.b. | The system must provide the passive ability (i.e. user
input/assistance not required) to determine the location of the
calling party.

74 IV.D.2 [1.24.d. |The system must allow the incorporation of LOB information
from other fixed or mobile resources.

75 IV.D.2 II.24.e. |Depending on the alternative selected, the system must provide
at least one line of bearing (LOB) on brief or intermittent signals.

76 IV.D.2 11.25. The system must provide the ability to save/recall/transfer
information concerning the caller's position.

77 IV.D.3 11.26. For mobile platforms, the system must provide homing
capabilities on line-of-sight international and national distress,
calling, and homing frequencies.

78 IV.D.4 11.22. Depending on the alternative selected, allow monitoring of
multiple frequencies.

79 NEW 1.5. The system must transmit distress and emergency response

alerts.
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Useful Requirements

The following table illustrates the complete list of requirements that were adjudged from the
project analysis to be useful to NDS. (This table also appears in Section 3.13.2). At least 50%
of the applicable question responses were “useful.” In some cases those criteria were modified
when a consensus of questionnaire comments indicated another conclusion.

Ref. PORD Question Requirement

No. Reference Interview

80. IL.E. [1.32.c. |Diagnostics should include recording of major component
status.

81. [1.H. 11.44. (A goal of) the system is to reduce the level and amount of

required training for those who operate, maintain, and manage
the system while maintaining optimal skill levels among

personnel.

82. .D.5 11.44 Coast Guard personnel must be able to operate maintain, and
manage the system to support all missions performed in coastal
areas.

83. IV.A4 [I.24.c. |The system must assist in verifying the identity of the calling
party.

Requirements in PORD, but Not Validated
None of the requirements listed in the draft PORD were concluded to be non-essential.
Other Significant Findings

The major finding involved the issue of geographic coverage provided by NDS. Some areas are
not currently covered by the NDS. These coverage “gaps” can occur for several reasons:
sparsely inhabited areas, impassable terrain, extreme weather conditions, and limited maritime
activity. All of these circumstances can appear in many sections of the country, but are found in
the greatest abundance in Alaska. Another reason for coverage “gaps” may be limited Coast
Guard presence in a geographic area (Western Rivers). Full coverage under the current system
has not been achieved, due to the reasons stated. Alaska has the largest amount of coast line
and inland waterways that are not covered because the terrestrial VHF-FM is not an
economically feasible alternative in the most rugged portions of the Alaskan environment. The
conclusion reached here is that the PORD does not effectively describe the unique
requirements for NDS in many Alaskan areas.

Covering all these gaps is a major policy and financial decision for the system modernization
project. There is a broad range of opinions regarding the Coast Guard’s responsibility to
provide NDS coverage over all areas of the United States and its territories. Some responses
even suggested a need for NDS coverage beyond Coast Guard jurisdiction (Caribbean). Policy
will be affected by economics and ease of implementation of alternative solutions. These
decisions may result in a hybrid solution or a mixture of different technologies such as terrestrial
VHF-FM to cover typical topography and satellite systems to cover more difficult topographies.

ANTEON Corporation o
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1. SCOPE

The scope of the current task has been to validate and analyze the internal and external
customer/user requirements of the National Distress System (NDS). These requirements
include the capabilities to receive distress alerts and coordinate search and rescue response
operations, communicate with commercial and recreational vessels and provide command,
control, and communications (C3) for U. S. Coast Guard (CG) units (active, reserve, and
Auxiliary) performing other missions.

1.1 Ildentification

The CG, through the R&D Center, has contracted ANTEON CORPORATION (formerly OGDEN
PROFESSIONAL SERVICES) to analyze and validate NDS requirements. The Office of Search
and Rescue (G-OPR) is representing the sponsor, the Assistant Commandant for Operations
(G-0), throughout the development and acquisition of the National Distress System
Modernization Project (NDSMP). The Acquisition Directorate, Information Resource
Management Projects (G-AIR) is supporting the NDSMP in the role of acquisition project
manager.

1.2 The Coast Guard Telecommunications System (CGTS)

The current CG Telecommunications System (CGTS) consists of radio and landline facilities
owned, controlled and/or used by the CG. It provides connectivity for C3 of operational CG
forces and administrative functions. It ensures connectivity, compatibility, and interoperability
with the National Command Authorities (NCA) and Federal Executive Agencies (FEA). To
perform its mission, the CG also uses the CGTS to provide an effective interface with the
maritime industry, state and local resources, and the boating public.

The CGTS consists of two subsystems: the Long Range Communications System (LRCS) and
the Short Range Communications System (SRCS). The SRCS supports CG Activities, Groups,
Sections, Marine Safety Offices (MSO), Air Stations (AIRSTAs), Captains of the Port (COTP),
Vessel Traffic Services (VTS), and their subordinate units. This list will be referred to as CG
NDS units in the remainder of this document. NDS is the backbone of the Short Range
Communications System (SRCS).

The NDS provides the CG with maritime distress alerting and C3 for all operational missions
that occur in coastal areas. This system provides communications for and between CG NDS
units and the CG's customers and partners (e.g. recreational and commercial mariners,
commercial service providers, and other federal, state, and local agencies). The CG’s reliance
on the current NDS for C3, combined with the system's current operational limitations,
increasing maintenance difficulties, and insufficient capacity necessitates the need for a system-
wide replacement or upgrade in NDS capabilities.

1.3 Document Overview

The goal of the NDSMP is to provide an updated communications system to improve the
capability of the aging Very High Frequency (VHF) Frequency Modulated (FM) network of the
current NDS.

An early step in the acquisition process involved the development of a draft Preliminary
Operational Requirements Document (PORD). ANTEON was tasked with validating the

ANTEON Corporation 1-1



Requirements Analysis Report 5/27/97

requirements contained in the draft. To accomplish this, ANTEON used four data collection
methods to gather information regarding NDSMP requirements. These methods included:

interviews conducted at seven CG sites (71 interviews),
telephone interviews with 27 CG personnel,
survey of 150 external customer/user organizations, (51 returned) and

responses to the Request for Information/Request for Comments (RFI/RFC)
synopsis published in the Commerce Business Daily (CBD)(18 responses).

MMMM

This document provides summaries and analysis of all the completed instruments that were
returned prior to December 26, 1996.

This document describes the current system from Government Furnished Information (GFI) and
on site observation and interviews, and then evaluates the draft PORD. As part of the analysis,
the requirements in that draft PORD are categorized as critical, useful, or non-essential for
inclusion in the PORD. Those to be included are prioritized. Additional requirements not
previously included are recommended for the PORD.

ANTEON Corporation 1-2
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2. CURRENT SYSTEM OPERATIONAL CONCEPT

2.1 Background, Objectives, Scope

The NDS is the backbone of the current SRCS providing VHF-FM coverage in coastal areas
and navigable waterways where commercial and/or recreational traffic exists. The primary
function of the NDS is to provide the CG with a means to monitor the international VHF-FM
distress and calling frequency (Channel (CH) 16), coordinate search and rescue response
operations, and communicate with commercial and recreational vessels. lts secondary function
is to provide C3 for CG units (active, reserve, and Auxiliary) performing other operational
missions such as maritime law enforcement, national security, maritime safety, and marine
environmental protection.

2.2 Operational Policies and Constraints

Various communications policies and constraints are in place by federal agencies (CG, Federal
Communications Commission (FCC), Department of Commerce, etc.) to implement various
international treaties and requirements of U. S. statute. These are listed below:

> The International Convention for the Safety of Life at Sea (SOLAS) requires certain vessels
to carry VHF radiotelephones and keep watch on CH 16.

> The 1988 amendment to the SOLAS Convention IMPLEMENTS Digital Selective Calling by
1 Feb 1999

> Various statutes have been implemented:
1 Develop, establish, maintain, and operate facilities for the promotion of SAR (14 USC
2)
Maintain radio transmitting and receiving stations (14 USC 93)
Assist federal and state agencies (14 USC 141)
Port security and coastal defense (14 USC 145)

Procure and maintain communications facilities and disseminate weather (14 USC
147)

Bridge to Bridge Radiotelephone Act(33 USC 1201-1208)
Vessel traffic services and requirements (33 USC 1223)
Communications Act of 1934 (47 USC 351-386)

= =+ = =

The SRCS must be compatible with the communications equipment used by the maritime public
and allow an effective interface with other government agencies.

2.21 Operating Requirements

NDS must provide communications to enable the effective and efficient performance of CG
missions. This capability must also include the performance of missions related to special
operations (e.g., regattas, Olympics, and marine shows) and large-scale multi-mission
operations (e.g. airline catastrophes) that are not considered national emergencies.
Watchstanders at operations and communications centers located at CG NDS units must be
able to communicate with and coordinate CG resources, commercial and recreational vessels,
and response units from commercial service providers and other federal, state, and local
agencies.

In a typical scenario, the CG receives notice of a situation (e.g. search and rescue, oil spill,

potential law enforcement, vessel entering port) that requires the CG to coordinate response
efforts and/or respond with resources. These notifications and available supporting data are
received by a communications or operations watchstander who relays the information to the
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appropriate operations center for coordination. Subsequently, the operations center dispatches
CG resources, as appropriate, and maintains C3 throughout the response. This is
accomplished either directly or via a communications center. The operations center often
requests assistance from non-CG resources that may be in the area. In addition, the operations
center requests and/or receives additional information from the scene of the situation and
coordinates the actions of responding CG units, non-CG resources, and the parties involved, as
appropriate. In addition to the coordination received from the operations center, responding CG
resources directly coordinate on scene operations with other responding facilities and the
parties involved, as appropriate. Coordination between the operations center, responding units,
and the parties involved continues until the situation is resolved.

2.2.2 Critical Operational Issues

NDS performs several vital functions in the above scenario. The system receives distress alerts
and first alert notifications from mariners and mobile resources. NDS facilitates the command
and control of units responding to the scene. NDS also provides communications between CG
units, customers and partners. Due to the sensitive nature of many operations, the system must
be capable of providing the ability to protect communications with and between CG resources
and units of other governmental agencies. Accurate position information is required to respond
to situations in a timely manner. Lastly, due to the brief and emergent nature of many calls and
the legal importance of communications, all communications must be recorded for
retrieval/playback and long-term storage.

The concept of operations for national emergencies (e.g., major storms, floods, earthquakes,
and human-caused catastrophes) is similar to those described above with increased emphasis
placed on the system's ability to allow C3 and interoperability with other federal, state, and local
agencies. Frequency incompatibility among agencies and state and local governments can
make this very difficult. During times of war or unrest, the volume of secure and protected
communications within the CG and with other federal defense agencies will substantially
increase in support of coastal defense and port security missions.

23 Description

The NDS is a collection of independently controlled VHF-FM multi-channel transceivers located
at approximately 300 sites in the continental U.S., Puerto Rico, the Caribbean, Alaska, Hawaii,
and Guam. Each site is controlled by CG personnel at a Group, Activity or Section office
(primary) (via remote control equipment and dedicated phone lines) or small boat station
(secondary) communications center. Locations were selected and distributed to provide the
widest coverage possible. The system was designed to provide short-range (VHF range of
approximately 20 nautical miles (nm) from the coast line) distress, safety and command and
control communications in most of the areas of boating activity where the CG had SAR
responsibilities. NDS hardware is frequently collocated with other non-CG communications
equipment. The CG has attempted to locate these sites to provide the greatest possible
antenna height. As a result, NDS sites are frequently referred to as "High Sites”. This network is
augmented by many local low-level sites, “Low Sites” that operate in the same marine bands.

2.3.1 Operational Environment and Characteristics

2311 Space Requirements

The High Sites are antennas of various sizes with transceivers in small shelters. The High Sites
are generally situated at high points (greater than 100 feet high) to maximize maritime
coverage. These sites typically require less than 2000 sq. ft. of land. The
command/communications centers are of varying sizes depending on the mission of the unit
and the number of workers assigned to the space. The size of the operating consoles and
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equipment racks again vary according to those factors also. In nearly all cases, the
communications centers are situated in less than 1000 sq. ft. adjacent to the operations centers.

The mobile unit radios are generally placed in standard ship, boat, and aircraft designs. In all
cases, minimum weight and size are of utmost concern. Standard rack and console mountings
determine the space required for these installations.

Mobile radios are used in many different environments with the primary concern being
portability.

2.3.2 Major Components and Interconnections Between Components

The following functional requirements are summarized from the NDS Modernization Mission
Needs Statement (MNS). The list has some future requirements deleted so that it represents
current system requirements. Note that some of the current requirements are not being met by
the present system.

2.3.2.1 Critical Technical Parameters

> Provide voice and data communications between shoreside and mobile CG facilities and
detachments, mariners, and other Federal, state, and local agencies.

Receive distress and emergency response alerts.

Record, time stamp, and allow the instant playback of communications.

Disseminate operational coordination messages and urgent marine information to localized
geographic areas.

Provide sufficient voice communications capacity to support multiple operations in the same
or different geographic areas.

2
2
2
2

2.3.2.2 Communication Requirements

> Provide comprehensive coverage, without localized gaps, in all coastal regions and
navigable waterways serviced by the existing NDS or similar CG operated system. Itis a
goal to provide comprehensive coverage in all coastal regions and navigable waterways
over which the CG has jurisdiction.

> Provide coverage to at least 20 nm offshore or to the extent of existing system coverage,
whichever is greater. It is a goal to provide coverage out to the maximum offshore operating
range of mobile CG facilities that rely on the current system as their primary source of
communications.

Provide sufficient voice transmission capacity for the transfer of operational information
reports.

Throughout the area of coverage, determine position of caller within 2 nm of calling location;
a goal is to determine position within 0.1 nm.

Record and timestamp communications for instant playback. Allow recorded
communications to be archived for future reference.

Automatically select the appropriate communications protocol based on the mode/method of
communications (e.g. duplex if duplex mode/channel of communication is selected).

Operate on auxiliary services (e.g., electrical power) available on/at current and planned
shoreside and mobile facilities.

Provide for remote and local system monitoring of critical and major system components.

Depending on the alternative selected, provide a continuous guard on the distress and
calling frequency. Mobile facilities are required to maintain a communications guard on the
distress and calling frequency when engagedin communications.

Depending on the alternative selected, allow monitoring of multiple frequencies.

MM M M M M M

™M
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2.3.2.3 Data Processing Requirements

The transmission of data is a potential addition to the NDS capabilities that can provide fast and
reliable transfer of information. In one geographic area, the Ninth CG District (D9), data
communications are used over VHF-FM frequencies. This communication method is used since
D9 Buoy Tenders do not operate High Frequency (HF) communications.

2.3.2.4 Sensor Requirements

> Meet the position accuracy requirement for selected shore facilities. Depending on the
alternative selected, provide at least one line of bearing (LOB) on brief or intermittent signals
and allow the incorporation of LOB information from other fixed or mobile facilities.

> Provide homing capabilities on line-of-sight international and national distress, calling, and
homing frequencies for mobile platforms.

2.3.2.5 Technical Trade-offs

Economic and technological constraints require prioritization of system
characteristics/capabilities. The prioritization categories include considerations for providing a
baseline level of service, economic realities, enhanced operational capabilities, and system
support. The system characteristics/capabilities have the following relative priorities within
existing life cycle cost constraints:

> Coverage, availability, and voice/data communications (for C3 and receipt of distress and
emergency response alerts)

> Other performance criteria
I Information dissemination
1 Position location
1 Information protection
I Recording/playback
1 Digital Selective Calling (DSC)
1 Caller identification
> Maintainability and logistics support
> System configuration and integration

2.3.3 Interfaces to External Systems or Procedures

2.3.3.1 Human Interface

A systems approach to the design is required to provide necessary ergonomic and efficiency
considerations into the new design. In the existing system efficiency considerations are
somewhat lacking as evidenced by the current system’s inability to automate operationally
routine reporting requirements (e.g., position and ops normal reports). The VHF-FM NDS is not
directly interfaced with the CGTS.

The current shoreside NDS is continuously staffed and operated by one watchstander at each
Group communications center who often performs additional communications related duties
depending on other mission requirements. This watch is occasionally supplemented by
additional personnel during periods of high intensity operations. Continuous communications
watches are also maintained by VTSs. Periodic communications watches are maintained at
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other commands that rely on the system for C3 (e.g. MSOs, COTPs, AIRSTAs, Stations) and to
provide backup monitoring of distress circuits as required.

System integration (e.g., centralized control of various system components) is a critical
ergonomic factor for the communications watchstander. For mobile assets, system equipment
is used by operators in all operating environments (from boat and ship pilot houses, airplane
cockpits and land vehicles.)

2.3.4 Capabilities/Functions

The primary mission of the NDS is to maintain a distress monitoring system on VHF-FM
Channel 16 and to support CG search and rescue operations. In addition to distress traffic, the
NDS is the primary tactical, short range command and control voice communications system.
Additionally, the CG transmits voice marine information broadcasts on CH 22A.

This function has primarily been carried out by the current NDS and numerous localized
systems that provide communications to Groups, VTSs and selected MSO/COTPs and Air
Stations. The current NDS network provides coverage out to 20 nm from shore in most areas.
However, the present systems do not provide complete coverage of continental U.S. coastal
areas, bays, inlets, and river systems. Presently, there are approximately 65 gaps and
numerous localized coverage deficiencies identified by local operational commanders. (Note:
The systems in Alaska and Hawaii were exempted from complete coverage in 1975.)
Geography and topography have a direct effect on the system coverage since the VHF-FM
signal is limited to line of sight transmission.

NDS has the capability to guard the VHF-FM international distress frequency, however, the
distress watch is interrupted during any transmission by the monitoring site. (Note: The systems
in the Western Rivers and Alaska do not have CH 16 guard receivers.) In addition to the guard
receiver, the system can transmit or receive on any one of six predesignated maritime VHF-FM
channels. C3 is often jeopardized because the system does not have adequate channel
capacity and allows only one conversation on one frequency at a time. Essential
communications with other federal, state, and local agencies are often hindered or unavailable
due to the lack of compatible communications equipment.

2.3.5 Reliability, Maintainability, Availability

The CG's reliance on the current NDS for C3 combined with the system's unsatisfactory
reliability and coverage, increasing maintenance difficulties, and insufficient capacity dictates a
system-wide modernization of capabilities in the shortest possible time frame.

Much of the existing equipment was installed in the 1970s and is no longer commercially
available off-the-shelf; therefore, it is becoming increasingly difficult to support. The expected
service life of electronic equipment installed during this period was 15 years. Equipment failures
have necessitated the replacement of many system components that are no longer
commercially available, resulting in a lack of standardization. Non-standardized multi-channel
recorders, instant playback recorders, and localized direction finding equipment were installed in
some locations to meet needs identified after the original system's construction. These changes
have contributed to the lack of system integration and standardization. Additionally, many of the
current system's outages are attributable to commercially provided support services (e.g.
telephone lines, electricity).

Operational commanders, CG mobile facilities (boats, cutters, aircraft, etc.) and mariners rely on
the NDS for vital communications 24 hours a day, 7 days a week. Historically, system usage
varies by location and time of year, week, and day. While system use is not constant, it must be
available to receive distress and emergency response alerts and provide operational
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communications at any time. This requires that the system demonstrate a high state of
operational availability. Operational availability is defined as follows:

_ (z+1)
(L +T +T,+7+T)

4,

where

T, = operating time

T, = standby time

T, = maintenance time (preventive and casualty)
T, = logistical delays

T, = administrative delays

Certain subsystems may have different availabilities depending on the function they provide.
System designers must balance reliability and maintainability to ensure subsystem
performance.

2.3.6 Safety, Security, Privacy, and Continuity of Operations

2.3.6.1 Safety

Maritime Safety, which is the cornerstone of the NDS, is of predominant concern. The efficiency
and effectiveness of NDS will determine how well it can respond to the public needs for
maritime safety. Another consideration is the safety of the actual equipment installations for the
operators and maintainers.

2.3.6.2 Security

There are stated needs for processing classified information on the current system, but there
are no effective equipment and procedures to implement it within NDS. The physical security
issues are straightforward for the communications centers and the mobile resources. These
units are usually staffed around the clock and are in sheltered areas. The High Sites are
normally in more isolated and rugged terrain and subject to adverse weather conditions. These
locations may lead to weather or vandalism related damages.

2.3.6.3 Privacy

Some voice privacy has been instituted on small segments of NDS. This is accomplished on
portable units and at some local low-sites. It involves the installation of Digital Encryption
Standard (DES) equipped radios to allow transmission of sensitive but unclassified information.
These protected systems are used for operations requiring voice privacy such as law
enforcement.

2.3.6.4 Continuity of Operations

The need for the NDS increases when natural or man-made disasters affect the maritime
environment. Disasters, such as hurricanes, earthquakes, plane crashes, etc., can create a
greater need for communications capability. Under these adverse conditions, the CG’s partners
and customers expect the CG to maintain an active listening watch on Channel 16 and respond
to calls of distress. Consequently the CG’s shoreside presence must continue even though
there may be problems with the infrastructure (telephones, electricity, etc.).
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24 Types of Users

The CGTS consists of the radio and landline facilities controlled and/or used by the CG. The
CGTS provides connectivity for C3 of operational CG forces; ensures connectivity, compatibility,
and interoperability with the other government agencies, such as: National Command
Authorities (NCA) and Federal Executive Agencies (FEA); provides an effective interface with
the maritime industry, state and local governments and the boating public; and provides
telecommunications services for the administrative support of CG units. Within the CG, users
may fall into the following categories: operations personnel, communications watchstanders,
and service providers. Closely related to the direct users are the support categories: policy
makers, technicians, designer/engineers, and general support.

2.4.1 Organizational Structures

Within NDS there are several organizations that interact with each other. The CG is the
operator of the NDS and provides a large amount of resources for prosecution of distress cases.
Other federal government agencies and state and local governments may have resources that
use compatible communications and respond to maritime distress situations. Private individuals
are the other segment of customers for the NDS. These individuals may be represented by any
number of private organizations (i. e. Boat/US, Power Squadron, etc.).

2.4.2 Training and Skills

Optimal use of the NDS is reliant on the skill level of system operators, maintenance personnel,
and system managers. The level and type of training required will depend on the system design
and entry level skills of personnel using the system. A goal of the system is to reduce the level
and amount of required training for those who operate, maintain, and manage the system while
maintaining optimal skill levels.

In the current system, training is provided through two methods: formal classroom and on the
job. The Group, Activity, and Section communications centers are staffed by
Telecommunications Specialists (TCs). Before arrival at these communications centers, each
TC goes through formal performance-based communications training, including NDS training,
and is qualified as a group communications watchstander. After arrival at a new unit break-in
(on-the-job) training may last 45 days for familiarization with local equipment, policies, and
environment.

Other CG personnel receive on the job training as required by their jobs and NDS requirements.
They may be operations watchstanders, station communication watchstanders, boat coxswains
or crew, or aircraft pilots or crew.

2.4.3 Responsibilities

The CG has the responsibility to keep a listening watch on the distress frequency of the NDS.
Proper maintenance of the High Site system is also a responsibility borne by the CG. Users of
the system are expected to comply with the applicable laws and regulations and properly use
the system. Individual customers of the NDS are expected to respond appropriately to calls and
offer assistance as requested.

2.4.4 Interactions Between Users

There are several interactions possible in the NDS. The obvious interaction is between the
distress system and the user. This contact can be a distress alert, a first alert, response to a
distress call, or simply a call to establish contact, that likely results in a shift to another
frequency. Calls among users can assume any of the three types discussed above. Service
providers may contact users of the system to coordinate their search and rescue activities.
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2.4.5 Workload

The NDS requires staffing for the following activities: distress monitor, search and rescue, other
CG missions, maintenance, and support. In providing a listening watch, at least one person is
occupied at each communications center monitoring one or more High Site receivers.
Maintenance personnel are required to be on call and available to meet the needs of the
system. A support infrastructure must be in place to ensure that the necessary people and
materials are available for the equipment maintenance and the monitoring of activities.

2.5 Support Concept and Support Environment

Some standardization exists in the basic equipment of the NDS (Motorola transceivers), but
some have been updated and others have not. Additions for direction finding, recording, and
other local agendas have disrupted configuration control of the system equipment.
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3. ANALYSIS

3.1 Introduction

3.1.1 Purpose

This section contains an analysis of the available data, validates NDS requirements, prioritizes
them in comparison with all other requirements and suggests the need for previously
unrecognized requirements.

3.1.2 Methodology

Four distinct data collection techniques were used to identify NDS requirements.

1. On-site field, and headquarters interviews of CG personnel.

2. Telephone interviews of other CG sources.

3. Survey of CG customer and partner groups.

4. A request for comment (RFC) solicited through a notice in the Commerce Business Daily.

3.1.2.1 Data Analysis:

All interview and survey results (3 variant forms tailored for different audiences) were
normalized to the on-site interview form (Appendix C). Respondent data is documented in
terms of orders of magnitude (trends and most common responses), and is presented in tabular
form for the reader as frequency counts and percentages. The reader may notice that the value
“n” (the number of responses) varies throughout this report. This variation was a result of
respondents who did not answer a particular subsection, question or statement, or where the
analyzed group was a sub-set of the whole sample population.

Although comments are presented in tabular form, they have been summarized in the
discussion sections of each issue. For brevity, some redundant or similar comments have been
omitted from the tables. All comments from users external to the Coast Guard are included in
Appendix F.

It was noted that the respondents’ knowledge on certain NDS subjects varied according to
training, experience and current perspective (what their involvement with NDS entails). The
analysis centered on selecting the most knowledgeable respondents for each set of questions.
The respondents were categorized according to their relationship to the NDS and CG
operations. These categories provided the information to sort the interview and survey
responses. The various categories follow in Table 3-1. A marked box indicates the applicable
category of respondent (i.e., CG, Public, Private), their primary function (e.g., Operations,
Communications, etc.,) and where applicable, their location. The composition of the categories
are:

> CG (including CG military and civilian employees),
> Public (including other federal government agencies, state and local government agencies),
> Private (including private individuals and organizations).

Where multiple boxes in a row are marked, the groups are linked by a logical AND statement.
For example, under Subject Area, DSC/GMDSS is shown to be of concern only to the CG—
under the heading Affiliation. In terms of Function, one can readily see that DSC/GMDSS is a
Subject Area primarily of interest to Policy Makers and Engineers. The analysis groups are also
discussed in the issues section of each subject area.
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Table 3-1. Groups selected for analysis

Affiliation Function Location
DSC/GMDSS o (] )
System Capabilities
Capacity ) o o o
Operational characteristics ) o o ) )
Adaptability ) ) °
Areas of coverage
Coastal regions e o o ) o o () ()
Inland regions e o o ) o o o [
Alaskan region e o o ) e o o )
Hawaii and Guam e o o ) e o ) )
Puerto Rican region e o o (] e o L4 L d
Extent of off-shore coverage e o o ) o o ) )
Maintenance and Logistics
Monitoring and diagnostics ) (]
Maintainability L] o o o
Reliability ) o o °
Distress and Emergency Alerts e o o e o o o
Command and control o e o o o
Ops w/other service providers & publi ® © e e o o o
Human systems integration L] e 6 o o o o o
Secure communications e o o e o o o
Position Location/Caller identification | @ e e e o o o
Record Keeping ® e o ®

3.1.3 Scope

The remainder of this section is organized in terms of NDS requirements categories. The
categories are further sub-divided by specific issues. Within the issues the individual interview
and survey questions and responses are listed. An analysis of collected data and comments is
accomplished in a discussion section. This involves a statistical analysis where applicable and
a substantive look at the comment fields associated with the questions. The last section will be
a conclusion for the subject area and a judgment as to the necessity of the requirements for
inclusion in the PORD.

3.2 Distress And Emergency Alerts

3.2.1 Issues

The core purpose behind the NDS is the ability to receive and transmit distress related voice
calls. The implicit assumption is that someone is listening to or guarding the distress
frequencies. These two statements introduce the two issues regarding this subject area. In
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analyzing the questions, the responses from those associated with the actual distress
operations were considered. Specifically, these included the communications watchstanders,
operations personnel, service providers and policy makers. All three organizational affiliations
were included: public, private, and CG.

3.2.1.1 Distress Alerts

It is very important that a system of this type provides for the transmission, receipt, and relay of
distress calls. Additionally, the system must provide for the exchange of information (alerts)
about distress cases.

3.2.1.2 Communications Guard

The critical aspect of any communications system is the ability of the operators to hear and
understand the information being sent. The CG is required to guard the channel 16 maritime
distress frequency. This is affected by several factors: equipment and personnel quality on both
ends of the transmission and the coverage of the particular area concerned.

3.2.2 Questions

3.2.2.1 Receive And Transmit Distress Alerts

Question Requirement Question Text
Number
11.4. IV.A.2 Receive maritime distress and emergency response alerts.
11.5. New Transmit maritime distress and emergency response alerts.
11.9. l.B. Receive first alert notifications from mariners and mobile resources of the
CG and other federal, state, and local agencies.

3.2.2.2 Communications Guard

Question Requirement Question Text
Number
11.7. IV.D1 Provide a continuous guard on distress and calling frequencies.
11.8. IV.DA1 Mobile resources must be required to maintain a communications guard on
distress and calling frequencies when engaged in communications on other
frequencies.
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3.2.3 Grouping And Display Of Data

3.2.3.1 Receive And Transmit Distress Alerts

Question | Number of Number of Critical Number of Useful Number of Not Essential
Number | Responses
Number Percent Number Percent Number Percent
11.4. 76 76 100%
11.5. 77 76 99% 1 1%
11.9. 72 66 92% 6 8%

3.2.3.2 Communications Guard

Question | Number of Number of Critical Number of Useful Number of Not Essential
Number | Responses
Number Percent Number Percent Number Percent
I.7. 75 73 97% 2 3%
1.8. 78 54 69% 19 24% 5 6%
3.2.4 Comments
3.2.4.1 Receive And Transmit Distress Alerts
There were no comments for this question.
3.2.4.2 Communications Guard
Question Interviewee Comment
Number ID

11.7. 117 Critical, assuming we keep the same kind of system.

11.7. 89 Separate the calling and distress frequencies.

11.8. 62 Should also consider the secondary speaker to back up primary operator
and scanning capabilities (programmable).

11.8. 22 Critical at Sault Ste. Marie to maintain a communications guard on distress
and calling frequencies when engaged in communications on other
frequencies because when transmitting at Sault Ste. Marie channel 16 is
muted out.

11.8. 85 Useful if the mobile resources are within a group area, the group would
guard Channel 16.

11.8. 54 Must maintain guard because of hailing not for distress. The group guards
for distress and could relay if necessary.

11.8. 6 Mobile resources should be required to maintain a communications guard
on the distress and calling frequency when engaged in communications on
working frequencies. Operators can hear and recognize the word Mayday
even if they are involved in a conversation with another unit on another
frequency. This capability is a must.

11.8. 101 The CG can currently monitor to 20 NM offshore, but mobile units also need
to guard Channel 16. It needs to be monitored while they are on the air with
other units on other frequencies.

11.8. 117 System must have full coverage, therefore, shore units can keep the guard
for mobile units.
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Question Interviewee Comment
Number ID
11.8. 97 An on/off switch would be desirable, so distress calling can be heard while

another frequency is disabled. However, this approach could be dangerous
in some situations.

11.8. 7 Mobile resources do not need to maintain a guard if the command center
has complete coverage.
11.8. 65 CG wants to be relieved of manning so many communications

watchstanders who are on watch 24 hours per day. Fickle coverage is
unpredictable, and may be responsible for additional watchstanders.

3.2.5 Discussion

3.2.5.1 Distress Alerts

There is an overwhelming perception among distress system operators that transmission and
receipt of distress voice messages are critical parts of the system. All of the 76 respondents
agreed that receiving distress and emergency response alerts was critical. In the same regard
only one response was below critical (useful) for the same question regarding transmission of
those messages. These questions were very straightforward and no significant comments were
noted for either one. One question concentrated on the ability to receive first alert notifications
of distress. Over ninety percent of the respondents (n=66, 92%) thought this was a critical
requirement.

3.2.5.2 Communications Guard

These questions sought opinions on the CG’s perceived requirements to listen to the distress
frequencies. The first was an inquiry regarding continuous requirements to monitor distress and
calling frequencies, which almost all of the respondents (n=73, 97%) thought was critical. This
conforms with the widely-held belief in the CG that the primary method of meeting NDS
requirements is an effective distress frequency guard. The other question zeroed in on the
mobile unit’s ability to guard the distress frequency while engaged on other frequencies. About
seventy percent of the respondents (n=54, 69%) felt this capability was critical. Twenty-four
percent said useful and five (six percent) felt it was not essential. The comments pointed out
that these mobile units provide a necessary, but ad hoc, extension or enhancement to the
coverage of the NDS. In some areas High Site broadcasts temporarily mute the group receivers
in their area of responsibility, over which the mobile units provide some coverage. Many of
those who thought the mobile unit guard was not critical, felt that the High Site units maintain, or
should maintain, an adequate listening post and the augmentation by the mobile units is not
necessary.

3.2.6 Conclusion

3.2.6.1 Distress Alerts

Among the responding operationally-oriented parties, the consensus was that an NDS should
include the capability to receive and transmit distress calls. The system should also be able to
convey first alerts or Mayday relays as needed by the operating personnel.

3.2.6.2 Communications Guard

There was overwhelming support for providing a continuous guard on distress and calling
frequencies. The requirement for mobile units to have continuous guard even when on working
frequency was softer than the first conclusion, however, it was in the two-thirds majority of
critical answers by the respondents. The support is strong enough to validate the requirement,
but a switchable option could provide system flexibility.
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3.3 Command And Control

3.3.1 Issues

A secondary purpose (to distress) of NDS has been the command and control aspects of the
system. This includes the tracking, communicating with and directing the service providers’
resources (ships, boats, aircraft and land vehicles). The communications procedures have
developed over time and have come to be a necessary service to the CG and other service
providers. Since this is primarily a process that takes place within the CG all operationally
oriented CG respondents were analyzed (operations personnel, communications
watchstanders, service providers and operational policy makers. The following two issues
explore the command and control aspects of the NDS.

3.3.1.1 Coast Guard Communications

The radio equipment used by CG for NDS is also used for communications within the CG for
other missions. These communications for other missions are carried out over working
frequencies in the VHF-FM marine band. The use of the same equipment provides easy access
for both CG mission and distress communications. All boats, ships and airplanes are equipped
with various configurations of fixed-station and mobile versions of VHF-FM equipment. Many
other agency service providers have similar systems. Some of these agencies have
authorization for use of the maritime radio bands, while others are limited to communications on
separate bands or frequencies not compatible with NDS. The incompatibilities sometimes
create communications problems among CG and other agency resources.

3.3.1.2 Interface To CG Telecommunications System

Other parts of the CG telecommunications system are distinctly separate from the VHF-FM
system, such as classified systems and national defense based programs. Some
incompatibilities are based on technological problems and others grew or remained separate by
evolution. These incompatibilities resulted in duplicated tasks. For example, distress
information exchange over VHF-FM may have to be translated to a manual or electronic case
file and then transferred again to a situation report that must be transmitted via voice, landline
teletype, high frequency (HF) radio teletype or satellite communications. There may even be
more transitions as the information is passed through the chain of command. The CG’s general
long-term goal is one-time data entry which avoids several of these translations.
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3.3.2 Questions

3.3.2.1 Coast Guard Communications

Question Requirement Question Text
Number

1.1, IV.A.7 Allow for dissemination of operational coordination messages to and within

1.D.2 localized geographic areas.
11.19. 1.B Provide follow-on communications in order to obtain additional information
and coordinate on scene operations.
11.20 1.B Dispatch and coordinate the actions of mobile resources to patrol or to
I.A provide surveillance in areas of interest.

3.3.2.2 Interface To CG Telecommunications System

I Question Requirement Question Text
Number
.12 l.D.4

The future system should provide an interface to the rest of the CGTS that isI
transparent to the user.

3.3.3 Grouping And Display Of Data

3.3.3.1 Coast Guard Communications

Question | Number of Number of Critical Number of Useful Number of Not Essential
Number | Responses
Number Percent Number Percent Number Percent
1.1, 77 68 88% 9 12%
11.19 70 62 89% 8 11%
11.20. 71 59 83% 12 17%

3.3.3.2 Interface To CG Telecommunications System

Question | Number of Number of Critical Number of Useful Number of Not Essential
Number | Responses
Number Percent Number Percent Number Percent
1.12. 65 44 68% 20 31% 1
3.3.4 Comments
3.3.4.1 Coast Guard Communications
Question Interviewee Comment
Number ID
11.1. 85

Critical to allow for dissemination of operational coordination messages to
and within localized geographical areas. If a broadcast is throughout a
large region it may create interference.

11.1. 62 Fax to pilots in anchorage areas.

11.1. 75 Non-proprietary is important.

I.1. 64 Boating safety is important. This watches over which CG has jurisdiction.
I1.1. 72

Envisions more of a global communication that will allow CG to disseminate
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I Question Interviewee Comment
Number ID
| much more info.
3.3.4.2 Interface To CG Telecommunications System
Question Interviewee Comment
Number ID

.12 96 It would be a great help in the movement of data, if the NDS were interfaced
to the rest of the CGTS.

11.12. 6 We are talking about the VHF short range NDS here. It is not critical, nor
desirable in most cases, that small boats and aircraft have the capability to
interface directly with the rest of the CGTS. These units usually work for the
Group, and all communications should be relayed through the Group for
screening and approval, prior to being introduced into the CGTS.

11.12. 30 EPIRB signals should be integrated with the future system.

11.12. 117 This includes data, video, etc.

11.12. 84 VTS cooperates with command centers in all sorts of operations.

3.3.5 Discussion

3.3.5.1 Coast Guard Communications

For each of the three questions under this issue, at least 83% of the respondents judged that
the issues were critical. In the first (n=68, 88%) they felt the future system should allow for the
dissemination of operational coordination messages to and within localized geographic areas.
The mode (voice or data) for these messages was not addressed. Some comments indicated
that some record message (data exchange) communications are required for this segment of
command and control. This may include the exchange of graphics over the command and
control network (imagery transmission, photo exchange, and search area chartlets) Currently
only voice messages are transmitted on VHF-FM (with the exception of Great Lakes CG units

where they have limited record message capability).

Several comments pointed toward the

inadequacy of the current High Site system to adequately support command and control,
broadcast and distress communications. In the second question (n=62, 89%) follow-up
communications were considered critical to coordinate on scene operations. The third question
was very similar and a natural follow-on where the respondents (n=59, 83%) felt that it was
critical to dispatch and coordinate the actions of mobile resources.

3.3.5.2 Interface To CG Telecommunications System

A majority (n=65, 68%) counted it critical to provide an interface to the CG Telecommunications
System that is transparent to the user. The phrase “transparent to the user” is very vague and
consequently the respondents could have very wide ranging views on what the question actually
meant. One indicated that, “It would be a great help in the movement of data....” Others would
like to see integration of the following: EPIRBSs, data, and video. Another suggestion was the
interface of VTS and NDS systems. One dissenter stated, “It is not critical, nor desirable in

most cases,

to interface directly with the rest of the CGTS.” Although this was a minority

opinion, it is one held by many, that better communication systems present the opportunity for
units to jump the chain of command (judged by many to be a negative factor).

3.3.6 Conclusion

3.3.6.1 Coast Guard Communications

In the responses, the maijority of operations oriented personnel feel that the command and
control capability is needed and that the NDS is a large part of the solution. The majority
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believe that the ability to disseminate operational coordination messages is critical Similarly,
most operations or test personnel responded that the ability for follow-on communications for
the continued prosecution of distress cases is a critical factor in success of the mission. An
additional required capability to dispatch and coordinate resources was also deemed to be
critical. Therefore, it is critical that these requirements be included in the PORD.

3.3.6.2 Interface To CG Telecommunications System

For a majority of the respondents, the CG’s future relates to its ability to interface
communication systems. The question for this issue was not specific, but it stimulated enough
comments to give a flavor toward CG view of telecommunications and information systems. The
capability of a transparent interface should be considered in the design of the NDS. This design
should consider an interface to the rest of the CG telecommunications system that is
transparent to the user. This should include one time data capture that is demonstrated by
prototypes like the Operational Information System (OIS). The interface to the CGTS is a
critical requirement that should be discussed in more detail in the PORD.

3.4 Operations With Other Service Providers And The Public

3.4.1 Issues

The CG, public, and private respondent groups were analyzed for the operations issues
involved with other service providers and the public. Similar to other operational questions, the
analysis considered the responses from operations personnel, communications watchstanders,
service providers, and operations policy makers.

3.4.1.1 Timely Communications

In addition to the communications required for command and control and receipt/transmission of
distress messages, there exists a capability to convey information on a regular basis among the
CG, the public, and other agency service providers. This information flow falls into a category of
CG command and control of those external entities, but by nature is more advisory. This part of
the system is most affected by frequency compatibility among the different groups using NDS.

3.4.1.2 Urgent Marine Information Broadcasts (UMIB)

CG has established a broadcast capability to transmit urgent information to anyone listening to
the distress channel. This information is, in most cases, distress related, but can be calling
attention to potential hazards in the maritime environment. The call usually goes out on the
distress frequency and then is broadcast on a CG public liaison channel.

3.4.2 Questions

3.4.2.1 Timely Communications

Question Requirement Question Text
Number
1.11. IV.A.1 On scene CG mobile resources must be able to communicate directly with

commercial and recreational vessels and response units from commercial
service providers and other federal, state, and local agencies.

11.14. Enable the CG to contact mariners and potential response resources in the
area of concern to notify them of the situation and request assistance, as
appropriate.

1.17. [.D.1 Provide timely communications between the CG forces and its customers

and partners in all required areas.
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3.4.2.2 Urgent Marine Information Broadcasts

I Question
Number

Requirement

Question Text I

I I.2.

IV.A.7

Allow for unscheduled and urgent marine information to and within localized
geographic locations.

3.4.3 Grouping And Display Of Data

3.4.3.1 Timely Communications

Question | Number of Number of Critical Number of Useful Number of Not Essential
Number | Responses
Number Percent Number Percent Number Percent
1.11. 73 70 96% 3 4%
11.14. 76 73 96% 3 4%
1.17. 78 73 94% 5 6%

3.4.3.2 Urgent Marine Information Broadcasts

Question | Number of Number of Critical Number of Useful Number of Not Essential
Number | Responses
Number Percent Number Percent Number Percent
1.2. 79 75 95% 4 5%
3.4.4 Comments
3.4.41 Timely Communications
Question Interviewee Comment
Number ID
I 11.14. 37 This is the key between cellular telephone and radio-if a call is put out by I
cellular telephone the boat next door is unaware of the problem.
3.4.4.2 Urgent Marine Information Broadcasts
Question Interviewee Comment
Number ID
11.2. 66 For official message traffic, data transmission capacity is needed. HF data
communications takes too much maintenance and is labor intensive. Video
transmissions would improve effectiveness. This is also needed for
coordination of NMFS Individual Fishing Quota's System.
11.2. 62 For MSIS-vessel information and port operations.
11.2. 65 State and local rescue and response in particular (different VHF/FM
frequencies), should be provided by the future system.
11.2. 7 NDS also is used for public affairs.
11.2. 25 Useful. Should be a joint venture with other government agencies, national
and state.
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3.4.5 Discussion

3.4.5.1 Timely Communications

Each of the three questions in this section were overwhelmingly judged critical. In the first
question (n=70, 96%) respondents want the CG to have the ability to communicate directly with
commercial and recreational vessels and commercial and other agency service providers. They
judged it critical (n=73, 96%) to have CG communications with mariners and potential response
resources in the area to notify of the situation and request assistance. One comment particularly
pointed out that cellular telephones do not enhance this ability because they lack a broadcast
mode. These questions based on different requirements in the PORD appear to be duplicated.
The last question merely adds a timeliness requirement to the communications among the CG,
its customers and partners (n=73, 94% critical).

One comment from an external survey seems to represent the economic issues of a system
modernization. The user stated, “Any system must be inexpensive enough so that private
boaters can participate if only at the most basic level, enjoying the benefits of large scale
production of equipment. A similar requirement for local agencies is probably important, too, as
it is unrealistic to expect the government to provide funding for every vehicle that could use the
system. A system should be compatible with world wide standards so that foreign vessels can
transit to and from the US.  The system should be as simple as possible, even at the cost of
some capability and not every location needs the robust characteristics of Alaska, for example,
Don't shut out the recreational boater from the system! (by “pricing it above his means...).”

3.4.5.2 Urgent Marine Information Broadcasts (UMIB)

Most of the responses to the question of UMIB were critical (n=75, 95%). A respondent felt this
responsibility should be shared among CG, other agencies, and state and local governments.
Other expansions of the UMIB service were suggested such as MSIS vessel information and
port operations, and coordination of NMFS Individual Fishing Quota’s System. These appear to
fall in the area of routine operations that would not require urgent communications. Another
comment suggested the need for record message traffic over this system. Examples exist like
Navigational Telex (NAVTEX) and Simplex Teletype Over Radio (SITOR) in today’s merchant
fleet. However, some of the boating public may avoid these systems due to their high cost.

3.4.6 Conclusion

3.4.6.1 Timely Communications

The clear consensus among the three questions for this issue was that the CG needs a system
to communicate with the public and other service providers. At least three different portions of
the PORD address this and could be consolidated for simplicity. Of greatest concern is the
inability of the current system to provide compatibility across the gamut of potential users.
Other government agencies including state and local governments often do not have common
working frequencies and sometimes not even the same radio bands (maritime bands vs. public
service bands). It is critical that the PORD address this compatibility issue, while keeping in
mind the economical issues of equipment cost for government and the private user.

3.4.6.2 Urgent Marine Information Broadcasts (UMIB)

There is a clear indication from the surveys that the UMIB function is a critical issue and should
be continued in a new system. The nature of UMIB, by definition, is urgent information. This
philosophy should be maintained in any future expansions of the UMIB function (e.g., similar to
NAVTEX or SITOR).
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3.5 Position Location/Caller Identification

3.5.1 Issues

The two pertinent issues addressed within this section involve the identification and
position/location, of calling vessels using NDS. This section addresses the issues from the
perspective of all CG, public and private organizations. Job descriptions of the analyzed group
were: operations, communications watchstanders, service providers and policy makers.

3.5.1.1 CallerID

In the prosecution of search and rescue cases, identity of the calling unit is extremely important.
A profile of the distressed unit and persons involved is critical. Perhaps equally critical is the
determination of a valid distress situation.

3.5.1.2 Position Location

The most effective and efficient search and rescue case minimizes the search phase so the
rescue can be accomplished as soon as possible. Consequently, an accurate initial position is
the goal in any SAR situation. Additionally, position location will help determine if the case is a
valid distress situation.

3.5.2 Questions

3.5.2.1 CallerID

I Question Requirement Question Text
Number
| 11.24.c. IV.A.4 Assist in verifying the identity of any caIIing party.
3.5.2.2 Position Location
Question Requirement Question Text
Number
11.24 .a. IvV.B.7 Determine position of a caller within (0.1 nm or 2.0 nm) throughout the
IV.D.2 coverage area.
11.24.b. IV.A.3 Passively determine relative positions of calling units.
IvV.D.2
l.D.2
11.24.d. IV.D.2 Allow the incorporation of Line of Bearing (LOB) information from other fixed
and mobile resources.
11.24.¢e. IV.D.2 Provide at least one line of bearing (LOB) on brief or intermittent signals.
11.26. IvV.D.3 Provide homing capabilities on line-of-sight international and national
distress calling and homing frequencies for mobile platforms.
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3.5.3 Grouping And Display Of Data

3.5.3.1 CallerID

Question | Number of Number of Critical Number of Useful Number of Not Essential
Number | Responses
Number Percent Number Percent Number Percent
11.24.c. 76 41 54% 34 45% 1 1%

3.5.3.2 Position Location

Question | Number of Number of Critical Number of Useful Number of Not Essential
Number | Responses
Number Percent Number Percent Number Percent
11.24.a. 76 70 92% 6 8%
11.24.b. 76 53 70% 22 29% 1 1%
11.24.d. 75 50 67% 25 33%
11.24 .e. 59 41 69% 16 27% 2 3%
11.26. 72 59 82% 11 15% 2 3%
3.5.4 Comments
3.5.41 CallerID
Question Interviewee Comment
Number ID
11.24.c. 7 Caller ID for NDS communications could keep some people from making a
distress call.

3.5.4.2 Position Location

Question |Interviewee ID Comment Text

Number

11.24.a. 209 In heavy seas the requirement for determining location should be less than
one mile.

11.24 .a. 30 DF and position reporting from the signal alone are critical features of the
future system.

11.24.a. 133 Small search objects (person in water) require tighter positioning accuracy.

11.24.a. 132 Small search objects (person in water) require more accurate positioning.

11.24.a. 87 Cold water is a problem that demands more accuracy in a potentially
dangerous situation (hypothermia).

11.24.a. 89 If you can get within two miles of them you can find them.

11.24.a. 98 2 NM is too large an area for a patrol boat to perform SAR effectively.

11.24.a. 92 For hoax identification we need to know where these calls are coming from.

11.24 . a. 42 When people are in the water you have to have as accurate a position as
possible. Position should be determine within 0.1 nm if feasible-or as close
as possible.

11.24.a. 112 A 1/2 mile would be fine - the next selection of 2 nm is too much - a 1/2 to 1
nm would be good.

11.24 .a. 37 Position should be determine within 0.1 nm if feasible-or as close as
possible.

11.24.a. 91 Not applicable for Upper Mississippi River, all others .1 mile.
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Question [Interviewee ID Comment Text
Number

11.24.a. 39 The objective is to eliminate the search from SAR.

11.24.a. 17 The system should determine the position of the caller somewhere in
between 0.1 nm and 2 nm.

11.24 .a. 61 One-half mile would be adequate for the determination of the position of a
caller, but 2 nm is too great, especially in limited visibility.

11.24 .a. 100 2 NM is too much area to cover during search efforts. 0.1 NM is
unrealistically tight. 1 NM is appropriate.

11.24.a. 16 The position of a caller should be determined within 0.1 nm. If the caller is a
sinker, you want to know exactly where they are.

11.24.a. 99 2 NM is too large an area for a patrol boat to perform SAR effectively.

11.24.a. 97 2 NM would be adequate, but cost has to be considered and will be a factor
in determining whether 2 NM is acceptable or .1 NM, etc.

11.24.a. 34 In some situations, 2 miles may be good enough to determine position of
caller, 0.1 mile accuracy is preferred..

11.24.a. 122 Determining the caller depends on the area of concern and the situation.

11.24.a. 60 To determine position of caller, 2 miles would be acceptable, although .1
would be best.

11.24.a. 85 Determine position of a caller within 2 nm is adequate 0.1 nm would be
great.

11.24.a. 28 Determine position of a caller within 0.1 nm. From a small boat operations
position it would give a better chance of locating the caller.

11.24.a. 14 Vessel identification and position determined from the signal alone is the
single most critical requirement for the future NDS.

11.24.a. 56 The Air Force has a vest-carried emergency locator called the Hook 112
that could satisfy position reporting requirements.

11.24 a. 55 The ability to fix the position of a calling unit by signal alone is the single
most critical requirement of the future system.

11.24.a. 12 Automatic position determination based on the signal alone is the single
most critical requirement for the future NDS.

11.24.a. 35 Accurate position information is especially needed in Alaska because of
weather conditions and other special circumstances.

11.24.b. 209 The determination of positions and identity of callers are needed for hoax
and false mayday calls.

11.24.b. 97 To be able to passively determine relative positions of calling units would
help the anti-hoax efforts.

11.24.b. 117 At the group level they need to know the latitude and longitude (actual
position), not the relative position.

11.24.b. 19 Useful to passively determine relative positions of calling units, especially for]
hoax calls.

11.24.b. 27 Critical to have the capability to passively determine relative positions of
calling units in search and rescue.

11.24.b. 123 "Folks would not like it." For SAR and hoaxes, it is critical. This is non-
essential for other stuff.

11.24.b. 34 Assume no position.

11.24.b. 60 LOB is critical if no position is available.

11.24.b. 122 Assuring no active system, LOB is least desirable position locator. This is
critical if nothing else is available.

11.24.d. 56 LOB is important only if no position information is available.

11.24 .d. 27 Critical to allow the incorporation of Line of Bearing (LOB) information from
other fixed and mobile resources or actual position . The position should be
interfaced with GPS.

11.24.d. 117 Direction finding equipment is not a practical way to solve the problem. Use

imbedded GPS.
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Question [Interviewee ID Comment Text

Number

11.24.e. 97 The CG needs to be able to obtain accurate positions by whatever means
are available.

11.24.e. 10 The future NDS should provide at least one LOB from each High Site that
receives the signal. The DF and position capability is the most critical
requirement for the future NDS.

11.26. 60 This should be selective by the operator.
11.26. 122 Assuming no better method is available.

3.5.5 Discussion

3.5.5.1 CallerID
Over half of the respondents (n=41, 54%) agreed that the modernized system must have the

capability to assist in verifying the identity of any calling party. Almost half saw this as a useful

feature (n=34, 45%). Caller-ID was recognized as the primary tool for preventing hoax distress
calls. Provided that the receiving party can identify the calling unit, enforcement for hoax cases
would be more effective. One comment suggested that caller ID might discourage use of NDS.

However, that reluctance would most likely be overcome in a true distress.

3.5.5.2 Position Location

Question| PORD Question Choices
Number | Reference Number of Responses and Percentage
11.24.a IV B 7 |Determine position of a caller within 2 nm or 0.1 nm throughout the calling area.
Response Category 2 nm 0.1 nm No Response
Number Responses 45 89 15
Percentage 30% 60% 10%

Respondents were asked whether the future system should be able to determine the position of
a caller within 2 nm or 0.1 nm, throughout a designated coverage area. Responses to this
question (n=149) were received from all but fifteen study participants (n=15, 10%). A
preponderance of respondents chose 0.1 nm (n=89, 60%) as the better requirement while
slightly less than a third (n=45, 30%) opted for the 2 nm choice. A considerable number of
comments were received in response to this particular issue. Respondent rationale for the more
accurate position were based largely on size of target, weather, sea temperature, or sea
condition. Many comments suggested accuracy between 0.1 mile and 2 miles depending on
the variables discussed in the previous sentence. Overall, the comments received indicated
that position accuracy is an issue of considerable importance. A predominant comment was
“the closer the better.”

Almost three-fourths of the respondents (n=53, 70%) said that the ability to passively determine
relative positions of calling units was critical for the success of the modernized system. About
thirty percent (n=22, 29%) saw this ability as useful. A third of the comments centered on the
problem of hoax calls. Respondents who were concerned about hoax calls felt that the ability to
passively determine caller position would effectively stem this problem. Two comments
considered LOB to be the least desirable method for position location. A direct read or
embedded position within the signal or automating crossing of LOBs were preferable to manual
correlation of lines of bearing. However, LOB was considered to be a critical capability in
instances where other locators were unavailable. Overall, the ability to passively determine
position was seen as extremely helpful to both SAR and hoax reduction.

More than two thirds (n=75, 67%) of the respondents agreed that a critical feature of the
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modernized system would be to allow the incorporation of Line of Bearing (LOB) information
from both fixed and mobile resources. The remaining third (n=25, 33%) thought incorporation
of LOB would be a useful NDS feature.

For the question regarding at least one line of bearing (LOB) on brief or intermittent signals,
nearly seventy percent (n=41, 69%) regarded this proposed feature as critical. Twenty seven
percent (n=16, 27%) thought that the feature would be useful. All commenters agreed that
having at least one LOB could be critical in determining caller position. One respondent stated
that the CG needs to have the ability to determine accurate positions through whatever means
available. Still another respondent saw direction finding and position location as the most
critical requirements for the modernized system.

In terms of providing homing capabilities for line-of-sight international and national distress
calling and homing frequencies for mobile platforms, over eighty percent (n=59, 82%) of the
respondents saw this capability as being critical to the new system. Fifteen percent (n=11,
15%) classified the proposed feature as useful.

3.5.6 Conclusion

3.5.6.1 CallerID

A majority of the respondents thought that the modernized system should have the ability to
assist in verifying the identity of any calling party. Major concerns centered around reducing the
number of hoax calls and enabling the accurate collection of unit data. The respondent data
and supporting comments identified caller identification as a useful function for the modernized
NDS.

3.5.6.2 Position Location

Overall, the respondent data and associated comments underscored the importance of the
Position Location issue. Each question regarding this issue was rated as critical.

Consequently, it is clear that position location is a capability that should be included in the
PORD. Atissue is the accuracy the system should provide in position location. Of the two
choices, the nearest 0.1 nm was selected more often than the nearest 2 nm. Several comments
showed that other choices between those two numbers would be acceptable. Operators want
the most accurate and precise location information that the system can provide affordably.

At the very least, the system should allow the incorporation of Line of Bearing (LOB) data from
other fixed and mobile resources and be able to provide at least one line of bearing (LOB) on
brief or intermittent signals. For mobile platforms, the system must provide homing capabilities
on both line-of-sight international and national distress calling and homing frequencies.

3.6 Secure Communications

3.6.1 Issues

Secure communications entails the protection of “classified” and “sensitive but unclassified”
(SBU) information and is a topic of concern to the CG, the public, and the private sector. For all
three of these groups, the data and comments regarding secure communications that were
collected from cognizant personnel (communications watchstanders, service providers,
operations policy makers, technicians, designer/engineers, and support personnel) have been
analyzed and are presented and discussed below.
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3.6.1.1 Protection Of Classified Data

Over time, the NDS use by the CG broadened to other missions in addition to search and
rescue (SAR). Law enforcement and defense operations are the most significant added mission
areas. These missions demand encrypted systems to handle classified information.

3.6.1.2 Protection Of Sensitive But Unclassified Data (SBU)

Within law enforcement, another level of data sensitivity has been developed. SBU information
is not as protected as classified, but requires encryption none the less. SBU is used mostly in
law enforcement operations but other operations may benéefit if there is a privacy requirement.

3.6.1.3 Reception Of Clear And Classified Calls When In Opposite Mode

When working in all modes, an occasional problem arises concerning the ability to maintain a
distress guard while working on an encrypted frequency. As a result, search and rescue,
receives the highest priority among CG units. This results in a higher priority for distress
frequency listening over other activities.

3.6.2 Questions

3.6.2.1 Protection Of Classified Data

the transmission of encrypted information using standard encryption
formats.

Question Requirement Question Text
Number
11.37. IV.B.5 Allow protection of classified information.
11.38. IV.B.5 Provide interfaces for the connection of encryption equipment, and support

3.6.2.2 Protection Of Sensitive But Unclassified Data

Question |Requirement Question Text
Number
11.40. IV.B.4 Provide protection for the transmission of sensitive but unclassified (SBU)
IV.A.6. information using standard encryption techniques throughout coverage area.

3.6.2.3 Receive Clear And Classified Calls When In Opposite Mode

I Question Requirement Question Text I
Number
I 11.39. IV.B.6 Detect and receive clear and encrypted transmissions despite mode (clear I
or encrypted) of operation.

3.6.3 Grouping And Display Of Data

3.6.3.1 Protection Of Classified Data

Question | Number of Number of Critical Number of Useful Number of Not Essential
Number | Responses
Number Percent Number Percent Number Percent
11.37. 76 61 80% 11 14% 4 5%
11.38. 76 59 78% 14 18% 3 4%
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3.6.3.2 Protection Of Sensitive But Unclassified Data

Question | Number of Number of Critical Number of Useful Number of Not Essential
Number | Responses
Number Percent Number Percent Number Percent
11.40. 75 60 80% 13 17% 2 3%

3.6.3.3 Receive Clear And Classified Calls When In Opposite Mode

Question | Number of Number of Critical Number of Useful Number of Not Essential
Number | Responses
Number Percent Number Percent Number Percent
11.39. 74 58 78% 14 19% 2 3%
3.6.4 Comments
3.6.4.1 Protection Of Classified Data
Question Interviewee Comment
Number ID

11.37. 46 Requirement for classified coverage varies according to unit.

11.37. 122 Secure communications is operations, not distress. May not be a part of
NDS.

11.37. 19 Useful to allow protection of classified information if the information is going
to be transmitted but most communications are not classified.

11.37. 35 DES is required on all High Sites.

11.37. 7 High Sites must have secure capability throughout AOR. Complete DES
coverage is second only to complete clear coverage (no gaps) as the most
critical requirement for the future NDS.

11.38. 33 NDS is apt, when dealing with classified. You must err on the side of
caution.

11.38. 119 Cannot economically extend DES capability to High Sites.

11.38. 56 Greater range is required for secure communications.

3.6.4.2 Protection Of Sensitive But Unclassified Data

There were no comments in the responses to these questions from the group of interviews
selected for analysis.

3.6.4.3 Receive Clear And Classified Calls When In Opposite Mode

Question Interviewee Comment
Number ID

11.39. 36 The reception of unencrypted transmissions should be identified as such
while the system is in the encrypted mode.

11.39. 16 The future system should receive clear and encrypted transmissions despite
mode but there should be an indication to notify the operator that the
received transmission is in the clear.

11.39. 15 The reception of unencrypted transmissions should be identified as such
while the system is in the encrypted mode.

11.39. 12 Automatic reception of clear and encrypted communications will require an
indicator to show which mode of communications is active.

11.39. 7 The future NDS should provide a visual indicator revealing clear or secure
transmissions.
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3.6.5 Discussion

3.6.5.1 Protection Of Classified Data

Eighty percent (n=61, 80%) of those responding saw the protection of classified data as a
critical issue. Only four respondents saw the protection issue as not essential to the success of
the modernized system. In a related question, nearly 80% (n=59, 78%) of those responding
said that it was critical for the modernized system to provide interfaces for the connection of
encryption equipment and that the system should be designed to support the transmission of
encrypted information using standard encryption formats. Several useful comments were
received regarding the issue of classified data protection. Among those responses was an
observation that classified coverage requirements vary across units. One respondent noted that
while protection was useful for some transmitted information, most communications are not
classified. In a dissenting view, another respondent stated that the need for secure
communications was essentially an operations issue and not a distress related one and as
such, should not be considered as a necessary feature for NDS. All of these comments reflect
the policy issue that exists within the CG regarding the use of NDS for anything that is not
distress related.

3.6.5.2 Protection Of Sensitive But Unclassified Data

In terms of protecting sensitive but unclassified data, eighty percent (n=60, 80%) of those
responding expressed a critical need for the modernized system to provide protection for the
transmission of sensitive but unclassified (SBU) information using standard encryption
techniques. Other comments received were concerned with Data Encryption Standards (DES).
DES was seen as a necessity to NDS modernization since High Sites are tasked with providing
protected transmissions throughout the AOR. Overall, complete DES coverage for the
modernized system was thought to be second only in importance to the need for complete and
clear coverage. However, one respondent did not think that DES capability for High Sites was
economically feasible. An external user of NDS had the following comment, “Voice encryption
needs to be addressed in some forum.” Another stated, “ The system should be interoperable
between all federal state and local law enforcement agencies. The voice and data
transmissions should be encrypted.”

3.6.5.3 Receive Clear And Classified Calls When In Opposite Mode

Almost eighty percent (n=58, 78%) of the analysis group who responded to this issue agreed
that the ability to receive clear and encrypted calls, when in opposite mode, was critical to the
success of the modernized system. Only two respondents saw this aspect of proposed system
capability as a nonessential feature. Several respondent comments were received regarding
this question. Overall, the respondents agreed that the modernized system should receive clear
and encrypted transmissions regardless of transmission mode. These respondents identified a
need for some type of system indication to notify an operator that received transmissions are in
the clear.

3.6.6 Conclusion

3.6.6.1 Protection Of Classified Data

The respondent data and comments indicated that the protection of classified data should be of
critical concern in the design of the modernized NDS. In addition, the respondents agreed that
the successfully modernized system should include interfaces for the connection of encryption
equipment and use standard encryption formats to support encrypted transmissions. The
modernized system must be designed with interfaces that can readily accommodate encryption
equipment and be able to support the transmission of encrypted information using standard
encryption formats. The protection of classified data over the NDS is contingent upon the CG
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and possibly higher policy decisions to use NDS for missions other than maritime distress
purposes. The use of NDS for other than maritime distress has been commonplace.

3.6.6.2 Protection Of Sensitive But Unclassified Data

The modernized system must provide reliable protection for the transmission of SBU information
using standard encryption techniques throughout designated coverage areas. Overall, the
respondent data and associated comments underscored the importance of ensuring that the
modernized system must provide protection for the transmission of SBU information using
standard encryption techniques

3.6.6.3 Receive Clear And Classified Calls When In Opposite Mode

It is critical that the system have the ability to detect and receive clear and encrypted
transmissions regardless of operational mode (clear or encrypted). As with the other two issues
considered in this section, the respondent data and allied comments suggest that a critical
aspect of the modernized system should include an ability to receive clear and encrypted calls
when operating in opposite mode.

3.7 Areas of Coverage

3.7.1 Issues

The issues of future NDS coverage, and the distance offshore that the coverage should extend,
are complex. The future system is to provide coverage of sea area A1 of the Global Maritime
Distress and Safety System (GMDSS). There are 65 documented gaps in the coverage
provided by the existing NDS. For this analysis it was assumed that those personnel currently
involved in operations in an area have the best knowledge of where coverage is needed. (This
does significantly reduce the sample size for some of the categories.) It was also assumed that
the designers/engineers have significant insight into current and future problems concerning
coverage. Therefore, the responses from these groups have been selected for analysis. To
better define the coverage of the diverse areas supported by NDS, this issue is being divided
into five regions:

Continental U.S. coastal areas where NDS should be available
Inland areas where NDS should be available

Alaskan areas where NDS should be available

Areas of Hawaii and Guam where NDS should be available
Puerto Rican areas where NDS should be available

MMMMM

The existing NDS generally provides coverage up to 20 nm off shore. The future system is to
provide coverage of sea area A1. In 47 CFR 80, Subpart W-Global Maritime Distress and Safety
System (GMDSS) of the Federal Communications Commission Regulations, sea area A1 is
defined as:

An area within the radiotelephone coverage of at least one VHF coast station

in which continuous DSC alerting is available as defined by the International

Maritime Organization.

3.7.2 Questions

3.7.2.1 Continental U.S. Coastal Areas Where NDS Should Be Available

Question PORD Question Text
Number Reference
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Question PORD Question Text
Number Reference
B.1.a. IHL,A All coastal regions serviced by the existing NDS.
1V,B,1
B.1.b. lH,A All coastal regions where the CG has jurisdiction.
1v,B,1
B.1.c. IH,A All coastal regions of the Continental U.S.
1v,B,1

3.7.2.2 Inland Areas Where NDS Should Be Available

I Question PORD Question Text
Number Reference
I B.1.d. IH,A All inland regions of the Continental U.S.
1IV,B,1
3.7.2.3 Alaskan Areas Where NDS Should Be Available
Question PORD Question Text
Number Reference
B.1.e. IH,A All coastal regions of Alaska.
1IV,B,1
B.1.f. I",A All inland regions of Alaska.
IV,B,1

3.7.2.4 Areas Of Hawaii An

d Guam Where NDS Should Be Available

Question PORD Question Text
Number Reference
B.1.g. I",A All coastal regions surrounding Hawaii.
IV,B,1
B.1.i. LA All coastal regions surrounding Guam.
1V,B,1

3.7.2.5 Caribbean Areas W

here NDS Should Be Available

I Question PORD Question Text
Number Reference
I B.1.h. LA All coastal regions surrounding Puerto Rico and U.S. Virgin Islands.
IvV,B,1

3.7.2.6 Extent Of Off-Shore Coverage Questions

Question PORD Question Text
Number Reference
B.3. IV,B,2 The future system must provide coverage to:

I1.B.3.a. IV,B,2 10 nm offshore

11.B.3.b. IV,B,2 20 nm offshore

11.B.3.c. IV,B,2 30 nm offshore

11.B.3.d. IV,B,2 40 nm offshore

I1.B.3.e. IV,B,2 50 nm offshore

11.B.3.f. IV,B,2 Other
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3.7.3 Grouping And Display Of Data

3.7.3.1 Continental U.S. Coastal Areas Where NDS Should Be Available

Question | Number of Number of Yes Number of No Number of Partial
Number | Responses
Number Percent Number Percent Number Percent
B.1.a. 45 45 100%
B.1.b. 40 38 95% 2 5%
B.1.c. 39 38 97% 1 3%

3.7.3.2 Inland Areas Where NDS Should Be Available

Question | Number of Number of Yes Number of No Number of Partial
Number | Responses
Number Percent Number Percent Number Percent
B.1.d. 11 8 73% 2 18% 1 9%

3.7.3.3 Alaskan Areas

Where NDS Should Be Available

Question | Number of Number of Yes Number of No Number of Partial
Number | Responses
Number Percent Number Percent Number Percent
B.1.e. 41 36 88% 2 5% 3 7%
B.1.f. 42 23 55% 11 26% 8 19%
3.7.3.4 Areas Of Hawaii And Guam Where NDS Should Be Available
Question | Number of Number of Yes Number of No Number of Partial
Number | Responses
Number Percent Number Percent Number Percent
B.1.9.&j. 43 39 91% 3 3% 1 2%

3.7.3.5 Caribbean Areas Where NDS Should Be Available

Question | Number of Number of Yes Number of No Number of Partial
Number | Responses
Number Percent Number Percent Number Percent
B.1.h. 73 71 97% 2 3%
d_
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3.7.3.6 Extent Of Off-Shore Coverage Questions

Question PORD Question Choices
Number Reference Number of Responses and Percentage
B.3. IV,B,2 The future system must provide coverage to:
11.B.3.a. IV,B,2 10 nm offshore
3 2%
11.B.3.b. IV,B,2 20 nm offshore
18 12%
I1.B.3.c. IvV,B,2 30 nm offshore
14 9.5%
11.B.3.d. IV,B,2 40 nm offshore
5 3.5%
I1.B.3.e. IV,B,2 50 nm offshore
56 38%
11.B.3.1. IV,B,2 Other
35 23%
No Response
18 12%

3.7.4 Comments

3.7.4.1 Continental U.S. Coastal Areas Where NDS Should Be Available

Question Interviewee Comment
Number ID
B.1. 45 Looking for the most effective system for VHF for distress calls.
B.1.a. 58 Complete NDS communications coverage (no gaps) is the most critical
requirement for the future system.
B.1.a. 123 At a minimum.
1 56 Coverage is needed only around population centers or where maritime
activity warrants.
B.1.b. 55 Coastal coverage should be balanced with other communications
capabilities such as HF.
B.1.b. 34 Vary by local conditions.
B.1.b. 40 The future system coverage should include all coastal regions where the CG

has jurisdiction. If something is going on there we need to be able to
communicate.

B.1.b. 97 If there is an operational demand.

B.1.b. 119 Based on cost effectiveness.

B.1.c. 97 The CG already has jurisdiction in these areas.

B.1.c. 34 Vary by local conditions.

B.1.c. 56 Coverage is needed only around population centers or where maritime

activity warrants.

3.7.4.2 Inland U.S. Areas Where NDS Should Be Available

Question Interviewee Comment
Number ID
B.1.d. 201 Federal navigable waterways.
B.1.d. 250 NDS should cover maijor traffic areas in the, Mississippi, Ohio, and Missouri
River systems and intracoastal waterways.
B.1.d. 206 Great Lakes and Eastern Rivers.
B.1.d. 207 Do not install NDS near a body of water where a vessel is